Abstract-In this article, the theoretical bases of the methodical approach to the energy-economic evaluation of industrial production and the regulation of its energy efficiency are considered. The prerequisites, categories, and principles of the energy-economic approach, which is initially based on the ideas of the energy analysis of economic activity, proposed by national and foreign researchers, are determined. In the energy analysis, the state of microeconomic systems is estimated based on the real costs of energy carriers used for a given technology, which makes it possible to determine the factors of production energy saving and energy-efficient development. While constructing an energyeconomic model of the production and economic system, the authors based themselves on the thermodynamic point of view, according to which the energy flow is the main factor of production, which forms the value, and labor determines the measure of efforts to create it. As a tool for studying the economic factors of industrial development, the Cobb-Douglas production function in the labor-energy system was adopted, as well as R. Solow's model of economic growth, modified from the energy standpoint. Advantages of the proposed methodical approach are the visibility of the graphic model, in which the generalized indicator of the technical equipment and innovation, and, consequently, the economic development of material production is the energy-to-labor ratio. According to the dynamics and correlation of this indicator and labor productivity, it is possible to analyze the energy efficiency of production and to plan an energy saving or labor-saving direction of production development. The approbation of the methodic approach to the energy-economic evaluation of the production and economic system was made using the example of the Russian extractive industry.
I. INTRODUCTION
Energy resources are the basis of any production activity. Consequently, the management of energy-efficient development of industrial production becomes effective with the obligatory consideration of energy flows not only in the production process, but also in the operation of any production and economic system.
The transfer of all spheres of the national economy to an energy-efficient development path necessitated the development of a methodical approach to assessing and regulating the energy-economic situation in the industry. According to specialists' estimates [1] , the energy saving potential in industry reaches 20-25% of annual energy consumption, the share of energy costs in the cost of industrial output is 15-40%.
II. THEORETICAL BASES OF THE ENERGY-ECONOMIC APPROACH TO THE ASSESSMENT AND REGULATION OF PRODUCTION ACTIVITIES

A. Prerequisites for the Formation of the Energy-Economic Approach
The fundamentals of applying energy indicators for the analysis of production and economic activity were first formulated in 1880 [2] . Two main ideas of S.A. Podolinsky's theory can be singled out: 1) the measure of production capacities of an economic system is its energy potential, concluded in the form of ordered structures -structures, machines, information, technological processes, production skills; 2) to obtain sound results on production activities, financial statistics should prefer "accurate and conscientious" energy statistics.
The interrelation of energy, economics, ecology and the role of energy saving in this relationship have been reflected and further developed in the works of domestic and foreign researchers [3; 4; 5; 6; 7] . However, proposed scientific ideas are practically not applied in production activities in the context of implementing energy conservation policies.
An attempt is made to disclose certain aspects of the methodology of energy-economic evaluation and regulation of the ratio of labor and energy costs in the industry from the standpoint of choosing an energy-saving or labor-saving direction of its development [8, 9] .
B. Main Principles of the Methodical Approach
The main factors of production are traditionally considered to be labor and capital. Moreover, the increase in labor productivity, as the basis for economic growth, has been associated for a long time with the increase in capital (machinery, mechanisms and equipment) [10] . However, this process is accompanied by a parallel increase in energy consumption, which goes into the category of important production factors [3] . The functional role of the equipment in this case, is the replacement of the human force by the forces of nature (the expenditure of human energy by external energy expenditure) [7] . Labor is enhanced by external energy supplied by machinery and equipment, and, in accordance with the natural-science point of view, produces no substance, but adds the converted energy to the substance, while consuming the mechanical energy stored in the body [2] .
Proceeding from these postulates in scientific research, two points of view on the role of energy resources in the increase of value were formed. The first is the neo-energy theory of value, in which energy flows are identified with product flows [6] . In the second point of view, thermodynamic one, it is assumed that energy is the main factor of production, creating value, but the measure of efforts to create it determines labor [7; 11; 12] . In connection with the noted, it seems justified, along with labor L, to allocate the energy E to an independent production factor.
Rational economic behavior of an economic entity in a market economy implies a reduction in production costs in accordance with the principle of substitution of production factors. With a different combination of factors, the same volume of output Y is provided [15] . The idea of such alternatives with a certain technology is characterized by the production function [13; 14] , whose modification from the energetic positions takes the form:
At the same time, one of the directions of saving individual resources and accelerating the development of the production system is a rational combination of key factors of production through their addition or substitution.
C. Production Function in the System "Productivity and
Power-to-Labor Ratio" To determine the limits of energy conservation and the parameter of regulation of the energy-economic level of production, we use the modified production function (1) . Its important property is the constant return on the scale of production, which allows us to multiply both sides of the equation by 1 / L. We get a function in which output per worker -labor productivity q -is functionally dependent on the amount of energy per unit of labor -the energy-to-weight ratio of labor e - .
This expression represents a modified function of R. Solow [16; 17; 18] . In the energy-economic model, labor productivity is traditionally the condition for intensifying the economic development of production, and the only parameter that ensures the energy-efficient development of production is the power-toweight ratio of labor that is characteristic of a certain technological method. It is the power-to-weight ratio of labor е, in the opinion of Academician T.S. Khachaturov [19] , which is a generalizing indicator of technological progress in material production and the technical equipment of labor. This indicator can be represented as the product of the capital-labor ratio Ψ and the energy intensity of the EC fixed assets (capital)
In the joint solution of expressions (1) and (2), the energyeconomic function takes the form:
where α is the coefficient of elasticity, which characterizes the relative change in the level of labor productivity in comparison with the change in its energy intensity. The coefficient is calculated by the method of least squares from expression (4), represented in logarithmic form.
A local measure of the effectiveness of a possible economic substitution between two factors of production is the marginal rate of technical substitution of MRTS [16; 18; 20] . By the value of this indicator, it is possible to analyze and regulate the energy-economic indicators of production and the level of industrial energy-saving.
Depending on the value of the marginal rate of technical substitution of labor, the energy MRTS Le for a specific energyeconomic function can be divided into three boundary conditions. The first, if МRTS Le = 1, then this indicates an optimal combination of factors of production and maximization of the profit of the business entity. The second condition, if МRTS Le > 1, the price of labor is higher than the tariffs for energy. Therefore, it is economically advantageous to increase the energy content of labor and to reduce the number of people employed in production. The third condition, when МRTS Le > 1, then it is advisable to lower the power consumption of labor, using energy-saving technologies in production.
III.
ASSESSMENT OF THE ENERGY-ECONOMIC SITUATION IN THE RUSSIAN EXTRACTIVE INDUSTRY Consider the behavior of the energy-economic function in relation to the activities of the Russian extractive industry during the period 2010-2016 [21; 22] . In the structure of energy resources used in this sector of the economy, the major share is accounted for by the electric energy El. Therefore, we construct a model of the production function, in which the output per worker q is functionally dependent on the electrified labor el (see Fig. 1 ). In determining the parameters of the energyeconomic production function and MRTS Lel , the index method was used. From the form of the production function it can be seen that in the second part of the model, in which the points of statistical data characterizing real technological production methods in the extractive industry of Russia for the analyzed period are concentrated, the productivity of labor increases
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more than its electric capacity. This indicates the use of energysaving technologies in the industry and trends in the growth of energy efficiency of production.
It was in the latter area that the data on productivity and the electric power of labor, which characterize the real technological methods of production in the extractive industry of Russia for the analyzed period, were concentrated. The productivity of labor of workers actually increased at a faster rate than in the growth of its possible electric capacity. This situation is explained by the replacement of production equipment and equipment in earlier periods by more energyefficient ones.
The obtained conclusions about the energy-economic situation in the country's extracting industry are confirmed by the graph of chain indices of productivity and electric capacity of labor (see Fig. 2a ). In the period 2010-2016. Outperformed growth in labor productivity was noted in comparison with the growth of its electrification. However, the marginal rate of technical replacement of labor by MRTS Lel electricity in the country's mining industry was in the negative quadrant of the schedule (see Fig. 2b ). The trend of the indicator had a downward slope, which indicates higher tariffs for electricity compared to the labor price in the industry. In order to improve the production of energy efficiency and profitability, it is advisable to continue reducing the electric power in the extractive industry.
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